Correlation of glutamate binding activity with glutamate-binding protein immunoreactivity in the brain of control and alcohol-treated rats.
Specific antibodies raised against a glutamate binding protein purified from bovine brain were used to trace the immunoreactivity of this protein in rat brain subcellular fractions. In the subcellular fractions obtained from whole brain homogenates, the synaptic membranes had the highest immunochemical reactivity towards the anti-glutamate-binding protein antibodies. The combination of measurements of glutamate binding activity and glutamate-binding protein immunoreactivity indicated that in brain synaptic membranes from control animals the highest activity in these two measures was associated with a synaptic plasma membrane subfraction that was enriched with synaptic junctions. In animals treated with ethanol for 14 days, there was a significant increase in the density of synaptic membrane glutamate binding sites. This increase in glutamate binding capacity was correlated with a greater than two-fold increase in the glutamate binding activity and binding protein immunoreactivity of the light synaptic membrane subfraction, a subfraction which does not contain many recognizable synaptic junctions. Acute administration of ethanol to rats produced a moderate but non-significant decrease in glutamate binding capacity of synaptic membranes. The increase in the number of glutamate binding protein subunits in brain plasma membranes may be an adaptive response of central nervous system neurons to the acute effects of ethanol on glutamate synaptic transmission.